With real-time data it is analyzed what information the monthly indicator of Chilean economic activity (IMACEC) contains about the final GDP, defined as the value which has been subject to at least two annual revisions. Data are presented and revisions briefly analyzed. It is argued that when three months of IMACEC data are available, it is possible to extract signals about the final GDP, which are as reliable as those contained in the first release of the GDP. This result is obtained with the evaluation in-sample as well as out-of-sample.
Introduction
For the conduction of monetary policy, timely and reliable information is of great importance and since several macroeconomic data are subject to revisions, an analysis of the contents of first released observations is particularly relevant. In the case of Chile, the Council of the Central Bank meets every month, usually after the publication of the monthly indicator of economic activity (IMACEC 1 ). Utilizing data available in realtime, this paper is the first to investigate what signals this indicator contains about the final gross domestic product (GDP), defined as the number which has been subject to at least two annual revisions.
The results show that with respect to the final growth rates, signals which are as reliable as those of the first GDP release 2 can be extracted from the IMACEC. Furthermore, compared to in-sample nowcasting the final GDP with historical data, each month of available IMACEC data improves the performances significantly, while the evidence from the out-of-sample exercise is less clear. Though the root mean square nowcast error (RMSNE) does decrease when more IMACEC data are available, the improvement is only statistically significant when three months of data have been published. Usually, with Canada as an exception, GDP is a quarterly publication and this fact has created a need for construction of monthly indicators with the purpose of obtaining more timely information. In particular, several Latin American countries publish monthly indicators of the economic activity, often referred to as IMAE. 3 While the purpose of these indicators is for the short-term analysis of the economic development, it has, to the knowledge of the author, not yet been investigated how much information these indicators contain of the quarterly GDP, published with a further delay. Thus, the present paper is the first to provide such an analysis utilizing Chilean data.
1 For it's Spanish abbreviation: Indicador mensual de actividad ecomómica.
2 Before March 2009 the GDP was published about three weeks after the publication of the third IMACEC of the quarter. This delay has now been reduced to about two weeks. The publication of the fourth quarter GDP, however, coincides with the publication of the annual accounts about one month and two weeks after the publication of the IMACEC of December. 3 For it's Spanish abbreviation: Índice mensual de la actividad económica.
Since historical data of IMACEC are revised in order to fit the published GDP, the analysis has to be made with real-time data. Research on such data has been going on for a while and by now several real-time databases have been constructed; among these some are available for external users. 4 Along with the creation of these databases, the related literature has been growing rapidly and a recent review can be found in Croushore (2008) . According to Croushore the existing research on real-time data can be divided into five areas: analysis of data revisions; implications for forecasting;
analysis of monetary policy; macroeconomic research; and analysis of business and financial conditions. The analysis in this paper falls within the first two categories, although strictly speaking the issue investigated is nowcasting rather than forecasting.
The analysis in the present paper focuses on final released GDP data and, as argued by Croushore and Stark (2003) , data revisions can have a significant impact on empirical results of macroeconomic models. Because of this fact, there is an emergent literature applying real-time data in modeling and forecasting. 5 In the case of Chile, Chumacero and Gallego (2002) have shown in a study using real-time IMACEC data that "revisions are extremely important and can lead to inconsistent estimates of the trend component". Faust et al. (2005) argue that for several G-7 countries revisions are predictable and this could be used to improve preliminary data. The objective of this paper is related to the study of Faust et al. as the aim is to nowcast the final released GDP with data available in real-time.
The rest of the paper is organized as follows. The next section describes the real-time data used in the analysis. Section 3 analyzes the revisions made in IMACEC and GDP data, while section 4 investigates what signals IMACEC data contain about the final GDP growth rate. The last section concludes and offers a few guidelines for future research using real-time data for Chilean economic activity. 4 These include an US real-time database (Croushore and Stark, (2001, 2003) ); one from the UK (Castle and Ellis, 2002) ; one from New Zealand (Sleeman, 2006) and, recently, a German real-time database has been released (Deutsche Bundesbank, 2009) . 5 Examples, not mentioned elsewhere in this document, include Diebold and Rudebusch (1991) , Evans (1998), Robertson and Tallman (1998) , Orphanides (2001 Orphanides ( , 2003 , Christoffersen et al. (2002), Bernanke and Boivin (2003) , Faust et al. (2003) and Schumacher and Breitung (2008) .
Description of data
The IMACEC has been published since 1987; the first publication included six years of observations. 6 Since then two mayor revisions have taken place, both coincided with changes of the base year. 7 As the name indicates, IMACEC is an indicator of the activity; in fact, it is classified as a synthetic indicator with an accounting approach. 8 It has proven to be an important tool for the measurement of the evolution of the Chilean economy in the short run.
Even though it is an indicator, its resemblance with the GDP is unquestionable. For example, GDP publications and revisions are accompanied with revisions in the monthly indicator, though these revisions cannot be related to specific sectors as IMACEC is only published in aggregate form.
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In the following analysis, data from 1986 to 2008 are applied, i.e. data up till the first publication of the GDP of the fourth quarter 2008. During this period the Chilean growth rates have fluctuated between -6.0% and 14.6% with an average of 4.9% (see figure 1).
[ Figure 1] 
The real-time data
The data used in the present analysis consist of observations of IMACEC and GDP published since 1986. The source is several issues of the "Boletín Mensual", which is a monthly publication by the Central Bank of Chile. IMACEC is published with a delay of approximately five weeks, while the delay of the GDP is about seven weeks. Hence, 6 See Venegas (1987) . The updated methodology is described in Venegas and Zambrano (2000) . 7 Changes of the GDP base year are documented in Correa et al. (2002) and Stanger (2007) .
8 See Escandón et al. (2005) .
9 From 2009 components of the IMACEC will be published together with the annual accounts. See Pozo and Stanger (2009) .
IMACEC data for a given quarter usually are available two weeks before the first publication of the GDP.
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The database prepared for the present analysis contains all observations published in a given issue, such that it is possible to track all historical revisions. Examples are shown in tables 1 and 2. IMACEC data are revised every quarter in order to match the published GDP data, 12 while GDP data of the current year are revised when the data of the following quarter is published. 13 These "preliminary" data are revised with the publication of the annual accounts in March each year to obtain the "provisory"
observations, which are revised again a year later. These last data are referred to as [ Table 1] [ 
Revisions of IMACEC and GDP
Two aspects of the revisions are analyzed in this section: revisions of IMACEC made when the GDP is published, and revisions of the GDP between first and final release.
Even though national account data in principle always are subject to revisions, in the present study observations which have undergone at least two annual revisions are considered as final, thus, observation up till 2006 are considered.
10 As mentioned in footnote 2, GDP of the fourth quarter of the year is published with a delay of an additional month. 11 The monetary policy meetings in the Central Bank of Chile are usually carried out in the first half of each month; hence, in four of the meetings each year, data of three IMACECs of the quarter are available, while the first GDP release has yet not been published. 12 The revision policy is described in Escandón et al. (2005) . were positive. The revisions do not seem to be systematic since about 50% have the same sign as the one of the period before, i.e. in half of the cases a positive (negative) revision is followed by another positive (negative) one. In fact, in an estimated AR (1) model the coefficient of the lagged revision is not significantly different from zero when standard confidence levels are applied.
[ Figure 
GDP nowcasting using monthly IMACEC data
Since IMACEC data for a given quarter is available before the corresponding GDP data, a natural question is if this first GDP release contains extra information about the final value, i.e. the number which has been subject to at least two annual revisions. In the , ,
where ρ 0 = 1, Δ 4 x f is the annual growth rate of the final GDP and Δ 4 x 1 is the annual growth rate of the first publication, both calculated according to (1). The term c is a constant and ε t is an error term, which is described by a MA model where μ t indicates iid errors.
Substituting the first released GDP growth rate in (3) with the IMACEC growth rate, the general model specification becomes: , ,
where Δ 4 y 3 is the annual growth rate calculated with (2).
Observe that the models (3) and (4) only contain lags of first release data, while GDP for a given quarter is revised with every data published for the same year. For the purpose of the present analysis, the impact of these short-term revisions is considered to be of minor importance since, apart from the first GDP release and the IMACEC growth rates, the models are identical and estimated with the same observations. (D-M) test, it does make in-sample nowcasts as well as the first model (3.A). In quantitative terms, however, the nowcast is closer to the final value only in 42% of the observations. The in-sample evaluation indicates that it is possible to estimate a model which predicts the final GDP better than the first release, which suggests that Chilean GDP revisions are predictable.
[ Table 3 ]
With respect to the out-of-sample nowcasting, in terms of RMSNE, the best model includes the first release data, the third lag of this and a MA(1) component (model 3.F).
Apart from the less parsimonious model, however, there are no statistical differences of the performances of the models reported in table 3 and, in fact, in quantitative terms, the model (3.B) is better than (3.F) making better nowcasts in 56% of the cases. Note that the first release data is pretty good with respect to out-of-sample nowcasting final GDP casting some doubts into the practical predictability of data revisions.
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16 See Diebold and Mariano (1995) .
17 Obviously in-sample and out-of-sample evaluation of the model (3.I) is the same as no parameters are estimated. The difference between the RMSE and the RMSNE is due to different samples. [ Table 4 
Extracting GDP signals from the IMACEC
The monthly publications of IMACEC most likely contain useful information about the final quarterly GDP figure released later and in this subsection it is investigated how much extra information, compared to historical GDP data, there is in respectively one, two and three months of IMACEC data of the quarter in question.
Given i (i = 1, 2, 3) months of IMACEC data, the annual growth rate is calculated as: 
where the notation used is similar to the one in (2).
The benchmark model used for comparison includes historical data available when the IMACEC is published, i.e. lagged observations of first release GDP rates:
where the notation is as indicated earlier. As mentioned in the previous sub-section, often GDP data, which have been subject to a first revision, are available for some of the lags in (6), but the impact of these revisions is of little relevance for the present analysis. Furthermore, when the IMACEC of January is available, the fourth quarter 
where y i (i = 1, 2, 3) is the annual IMACEC growth rate calculated with (5). For i = 3 equation (7) coincides with (4). Table 5 reports the results of the estimations of the benchmark models (6). The least parsimonious model can according to the Wald test be reduced to a model including a constant term, the third lag of the first GDP release, and MA terms of order one to three (model 5.B). The D-M test suggests that this model in-sample nowcasts the final GDP as well as the RMSE-minimizing model and, additionally, it makes better point nowcasts 58% of the cases. The RMSNE suggest that a simple random walk model (5.G) nowcasts better out-of-sample than the other models estimates, though it should be noted that (5.C) point nowcasts better 59% of the periods.
[ Table 5 ]
When one month of IMACEC data is available for the quarter (time t 1 ), the RMSEminimizing model can only be slightly reduced according to the Wald tests reported in table 6. On the other hand, D-M tests suggest that the model which includes only the IMACEC growth rate, a constant and a MA(1) term does make equally good in-sample nowcasts. With respect to out-of-sample nowcasts, the RMSNE-minimizing model is (6.C), but without significant loss of predictive power, the lag of the first GDP release 18 Equation (7) is a type of bridge-model (see Parigi and Schlitzer (1995) and Baffigi et al. (2004) ) using monthly observations to explain the variation in quarterly data.
can be excluded (model 6.D). Finally, consistent with the D-M tests, the models including only contemporaneous IMACEC data for the first month of the quarter (6.H and 6.I), nowcast as well as model (6.C).
[ Table 6 ]
The models estimated when two months of IMACEC data are available for the quarter (time t 2 ), i.e. equation (7) with i = 2, are shown in does not add to the nowcast performance.
[ Table 8 ] Table 9 compares the number for times different models make better point nowcasts.
The model including one month of IMACEC data makes better nowcasts than the benchmark models in 55% of the cases and when including an additional IMACEC, the best model nowcasts better than the t 1 model 71% of the times. When including the last IMACEC of the quarter, the resulting model nowcasts better than the t 2 model 71% of the periods.
[ model makes out-of-sample nowcasts as well as the models including one and two months of IMACEC data, respectively, even though the t 2 model does make better point nowcasts 59% of the cases. Furthermore, the t 2 model nowcasts significantly better than the t 1 model and makes better point nowcasts 69% of the times. The models with three months of IMACEC data and the one including the first GDP release are both significantly better than the models with less information.
[ Table 10 ]
[ Table 11 ]
To answer the question: "how much extra information about the final GDP growth rate does IMACEC data supply?", the evidence from the analysis above suggests that the insample nowcast performance improves significantly when IMACEC from each month of the quarter is added and the improvements are statistically significant. With respect to the out-of-sample performance, however, the evidence of improvements is weaker;
adding IMACEC data of the first two month of the quarter does reduce the RMSNE but according to the D-M tests, these improvements are not statistically significant, even though in quantitative terms, the model with two months of IMACEC data makes better point nowcasts in almost 60% of the quarters.
Conclusion
In this paper it was analyzed what signals of the final GDP could be extracted from the monthly indicator of Chilean economic activity (IMACEC). For this purpose real-time data were applied and the revisions of IMACEC and GDP were analyzed with respect to the properties of nowcasting final growth rates (which have at least been subject to two annual revisions). It was shown how a simple model with IMACEC data from three month of the quarter could nowcast final growth rates as well as models including the first publication of the GDP, which is released later than the activity indicator. This result holds when nowcasting in-sample as well as out-of-sample.
With a benchmark model consisting of historical GDP observations, it was investigated how much extra information monthly IMACEC data could offer with respect to the final GDP. The in-sample analysis revealed that there is indeed useful information in the monthly released IMACEC rates as the nowcast performance improved significanfly with each extra month of data available. In practical terms, however, the out-of-sample analysis indicated that the benchmark model nowcasted as good as the models including one and two month of IMACEC data, though the two-month model did make better point nowcasts in almost 60% of the periods. With three months of IMACEC data, however, the performance improved significantly.
Since research with Chilean real-time data is still at it's beginning, there are several subjects which would be interesting to investigate. Among others, the following questions are appealing: Can specific components on the demand and / or the supply side explain GDP revisions? Is it possible to predict short-term data revisions? Do revisions affect short-term and medium-term forecasts? If so, does this have implications for the conduction of the monetary policy? These and other interesting questions will be left for future research. (7.A) (7.B) (7.C) (7.D) (7.E) (7.F) (7. 
